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(54) TURN OVER PREVENTING DEVICE FOR MOBILE CRANE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a turn 
over preventing device for a mobile crane 
having simplicity and high reliability. 
SOLUTION: A total sum EP1=Pa+Pb+Pc+Pd of 
reaction force to the ground Pa, Pb, Pc, Pd 
detected in each outrigger 1 7a, 1 7b, 1 7c, 1 7d is 
calculated, also a sum S1=Pa+Pb, S2=Pb+Pc, 
S3=Pc+Pd and S4=Pd+Pa of reaction force to 
the ground Pa and Pb, Pb and Pc, Pc and Pd 
and Pd and Pa of front/rear right/left two sets 
of the outriggers 17a and 17b, 17b, and 17c, 17c 
and 17d, and 17d and 17a are calculated, of S1, 
S2, S3, S4, a minimum Smin is selected, ratio 
(safety degree) R=Smin/EPi to the total sum L 
Pi is obtained. When a value of the safety 
degree thus obtained is R>R0 relating to a 

preset safety standard value R0, a safety condition is judged. On the other hand, 
when R<R0 is provided, a turn over possibility is judged, and an alarm lamp 22 is 
operated. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The safety against overturning of the walking crane characterized by 
performing a predetermined fall preventive measure by comparing the ratio of the 
minimum thing and total of the airraid reaction force of all outriggers with a 
predetermined safety-standard value among the sums of the airraid reaction force 
of two sets of the outriggers which adjoin each other all around in the walking 
crane which equipped the outrigger while detecting the airraid reaction force of 
each outrigger. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
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[0007] 

[Means for Solving the Problem] This invention is proposed in order to solve the 
above-mentioned technical problem, and in the walking crane which equipped the 
outrigger, it offers the safety against overturning of the walking crane which 
performs a predetermined fall preventive measure by comparing the ratio of the 
minimum thing and total of the airraid reaction force of all outriggers with a 
predetermined safety-standard value among the sums of the airraid reaction force 
of two sets of the outriggers which adjoin each other all around while it detects 
the airraid reaction force of each outrigger. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained in full detail according to drawing 1 thru/or drawing 4 . In drawing 1 
and drawin g 2 , 1 1 is a walking crane and the crane section 13 is fixed free 
[ turning ] in all the level directions on the carrier 12 of this walking crane 1 1. The 
jib 14 of a telescopic boom mold is pivoted in this crane section 13 by telescopic 
motion of a jib derricking cylinder 15 free [ boom hoisting to the front of the crane 
section 13 ]. Moreover, the balance weight 16 for taking the reaction force over 
suspended freight weight is installed in the back of this crane section 13. 
[0009] On the other hand, while said carrier 12 is equipped with a total of four 
sets of Outriggers 1 7a, 1 7b, 1 7c, and 1 7d all around, the airraid reaction force 
detectors 18a, 18b, 18c, and 18d are formed in each outriggers 17a, 17b, 17c, and 
17d, respectively. Although [ here ] a mounting beam strain gauge etc. is used for 
the pressure sensor and the outrigger beam 20 of an outrigger jack cylinder 19 as 
these airraid reaction force detectors 18a, 18b, 18c, and 18d, it is not limited to 
this. 

[0010] By **(ing), and jutting out Outriggers 17a, 17b, 17c, and 17d to the method 
of the outside of width of a carrier 12 at the time of a cargo work activity, and 
elongating an outrigger jack cylinder 19, a carrier 12 is surfaced and the walking- 
crane 11 whole is supported only by these outriggers 17a, 17b, 17c, and 1 7d. The 
airraid reaction force Pa, Pb, and Pc and Pd which said airraid reaction force 
detectors 18a, 18b, 18c, and 18d react by this, and join the outriggers 17a, 17b, 
17c, and 17d corresponding to each It outputs to the controller 21 carried in the 
carrier 12. 

[0011] This controller 21 is such airraid reaction force Pa, Pb, and Pc and Pd. 
Total sigmaPi=Pa+Pb+Pc+Pd While calculating Two sets of airraid reaction force 
Pa of outrigger 17a, 17b and 17b, 17c, 17c, 17d, and 17d and 17a which adjoins 
each other all around Pb and Pb Pc and Pc Pd And Pd Pa Sum S1 =Pa+Pb, S2 
=Pb+Pc and S3 =Pc+Pd And S4 =Pd+Pa calculating — and these [ S1 ], S2, S3, 
and S4 The minimum inside thing Smin choosing — said total sigmaPi a ratio 
(whenever [ insurance ]) — R=Smin/sigmaPi It asks, in this way, safety-standard 
value R0 which the value of R set up beforehand whenever [ insurance / which 
was acquired ] receiving — R>=R0 it is — if — it is judged as a safe condition. On 
the other hand, it is R<R0. When it becomes, it is judged as those of a fall with 
risk, and an alarm signal is outputted to an alarm lamp 22 from this controller 21. 
[0012] for example, as shown in drawing 3 , the crane section 13 had turned to 
the left of a carrier 12 — then, a jib — the airraid reaction force Pc whose airraid 



reaction force Pa and Pb which the outriggers 1 7a and 1 7b on the left-hand side 
of a carrier 12 receive with the moment received from the suspended freight 23 
which carried out the pendant at 1 4 head is the right-hand side outriggers 1 7c 
and 17d and to receive, and Pd It becomes large. Therefore, Smin =S3 =Pc+Pd It 
becomes. Moreover, if it lies down or the jib 14 is elongated even if it is the same 
suspended freight 23, the moment received from suspended freight 23 rather than 
the case where it contracts when a jib 14 is raised becomes large, and they are 
Pa and Pb. A value becomes large and they are Pc and Pd so much. A value 
becomes small. Therefore, it is R=Smin/sigmaPi =(Pc+Pd)/sigmaPi whenever 
[ insurance ]. A value also becomes small. 

[0013] namely, the time of a walking crane 1 1 falling — Smin ****** — the 
outrigger of the opposite hand of the selected outrigger — airraid reaction force - 
- concentrating — Smin ****** — since the selected outrigger tends to come 
floating — Smin **** — small — becoming — the result — whenever 
[ insurance ] — R — safety-standard value R0 Less. 

[0014] Thus, the danger of a fall is certainly analyzable only with a detection value 
with an airraid reaction force detectors [ 18a 18b, 18c, and 18d ] of Outriggers 
[ 17a 17b, 17c, and 17d ]. Thus, it is R<R0. If it becomes and an alarm signal is 
outputted to an alarm lamp 22, fall accident is beforehand avoidable when this 
alarm lamp 22 lights up. You may make it this alarm lamp 22 operate here 
combining a horn (buzzer). Moreover, R<R0 When it becomes, you may constitute 
so that a motion of a walking crane 1 1 may be stopped automatically. 
[0015] In addition, this invention is applicable to other activity vehicles which 
support total weight by the outrigger like a vehicle for high lift work besides a 
walking crane. Moreover, this invention can succeed in various alterations, unless 
it deviates from the pneuma of this invention, and it is natural to attain to that by 
which this invention was this changed. 
[0016] 

[Effect of the Invention] As explained above, this invention can analyze the danger 
of a fall certainly only by detecting the airraid reaction force of each outrigger. 
Therefore, there are few required detectors, it ends and dependability becomes 
high. Moreover, since these detectors are attached in an outrigger, in case a jib is 
decomposed, it is not necessary to cut wiring of this detector. Therefore, the fall 
prevention control under decomposition not only also becomes possible, but there 
is no fear of malfunction by the wiring mistake at the time of an assembly. 
[001 7] Moreover, it is easy, and since there are also few amounts of an operation, 
the content of an operation which analyzes the danger of a fall can constitute a 
controller by a cheap computer and memory. Furthermore, how, such as the 
turning direction of a crane, can be adapted for all the situations of resulting to a 
fall, when a jib is raised too much and it is going to fall back, in order not to ask. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The gestalt of 1 operation of this invention is shown and it is the side 
elevation. 

[Drawing 2] Rear view of drawing 1 . 

[Drawing 3] The top view in the condition that the crane section turned to the 
left-hand side of a carrier in dra win g 1 . 
[Drawing 4] Rear view of drawing 3 . 

[Drawing 5] The conventional example is shown and it is the side elevation. 
[ Drawing 6] The side elevation showing the condition of decomposing a jib, in 
drawing 5 . 

[Description of Notations] 

1 1 Walking Crane 

12 Carrier 

13 Crane Section 

14 Jib 

17a, 17b, 17c, 17d Outrigger 

18a, 18b, 18c, 18d Airraid reaction force detector 

21 Controller 

22 Alarm Lamp 

Pa, Pb, Pc, Pd Airraid reaction force 
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